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ABSTRACT

This report summarizes the 1986 foreign and joint venture groundfish
activities in the eastern Bering Sea, the Gulf of Alaska, and off the
Washington-Oregon-California coast. Tables contained herein provide estimates
of the foreign and joint venture groundfish catches. Estimates of the rock-
fish and flatfish catches are shown by species group and also by species.
Estimates are made of the catches and average weights of Pacific salmon
(Oncorhynchus spp.), Pacific halibut (Hippoglossus   stenolepis),   snow 
crab (Chionoecetes spp.), and king crab (Lithodes and Paralithodes spp.).
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INTRODUCTION

The year 1986 was the 10th year that foreign and joint venture fisheries
operated under the Magnuson Fishery Conservation and Management Act (MFCMA) of
1976 which requires foreign vessels to accept observers. In 1986, the Northwest
and Alaska Fisheries Center sent 322 U.S. fisheries observers to sample aboard
Japanese, Polish, Republic of Korea (ROK), Peoples Republic of China (PRC),
and Soviet vessels involved with either foreign fisheries or as joint venture
processing ships in fisheries conducted with U.S. fishermen. (See Table 1
for a description of the various vessel types and a listing of vessel class
abbreviations which are used in tables in this paper.) The MFCMA requires all
foreign vessels to have an observer aboard during fishing operations (except
in approved situations). In 1986, overall observer coverage of the total
number of foreign vessel days on grounds (100 x observer days/foreign vessel
days) was 94%. This represented 18,158 days in which observers actually
sampled aboard foreign vessels which spent a total of 19,306 vessel days on
the fishing grounds in the Bering Sea, Gulf of Alaska, and off the Washington,
Oregon, and California coasts.

The purposes of placing observers on foreign and joint venture fishing
vessels within the U.S. 200-mile exclusive economic zone (EEZ) were 1) to
collect data that could be used to estimate the foreign and joint venture
commercial catches; 2). to determine the incidental catch of species whose
retention is prohibited by U.S. regulations; 3) to provide information needed
to assess the biological status of the various stocks of fish; and 4) to
report on suspected violations of U.S. fishing regulations.

The information obtained by observers included the location, duration,
average depth, and catch weight of each trawl haul or longline set made while
the observer was aboard. Observers on motherships recorded the noon (Greenwich
mean time) position of the processing ship and the tonnage caught by the type
of catcher boat. In addition, each observer sampled several hauls or portions
of the longline set each day to determine species composition by weight, the
incidence in the catch of those species whose retention is prohibited by U.S.
regulations, and the age and length composition of designated species in the
catch. Upon return to Seattle, observers also submitted reports of any
suspected violations of U.S. regulations as well as descriptions of fishing
strategy and sampling methods used.

OBSERVER SAMPLING PROCEDURES

The sampling procedures used by observers in 1986 have been described
by Nelson et al. (1981) and French et al. (1981). While on the vessel, the
observer determined the species composition of the catch by taking
representative basket samples of various trawl hauls or portions of a
longline set. Individuals of each species in the samples were then counted
and weighed. If the catch on a stern trawler or joint venture processing
ship was composed of a high percentage of one species, the observer often
determined the composition of the entire haul by separating, counting, and
weighing all nontarget species. The weight of the target species was
calculated by subtracting the weight of the other species from the total haul
weight. The numbers of the target species were obtained by dividing the total
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weight of the species by the average weight per fish determined from a sample
of the catch. For those species for which additional biological information
was desired, length frequencies were taken from random samples, and otoliths
or scales were taken from subsamples stratified by length and sex. Observers
monitored the catch being emptied from fish holding bins via conveyor belts,
watched the emptying of nets or the landing of the longline catch, and recorded
the number of salmon (Oncorhynchus spp.), Pacific halibut (Hippoglossus
stenolepis), snow (Tanner) crab (Chionoecetes spp.), and king crab
(Paralithodes and Lithodes spp.) per unit weight of catch. These species have
been designated as prohibited species and as such, U.S. regulations prohibit
the retention of the incidental catch of these species. Observers also
collected data on the sightings and incidental catch of marine mammals, the
design and dimensions of fishing gear, and methods of fish processing, and at
times they did other special studies.

METHODS OF CALCULATION

Estimates of Foreign and U.S. Joint Venture Catches

Estimates of the foreign catches were based on observer and foreign
reported data using the method previously described by Nelson et al. (1981).
In this technique, the average daily catch rates of each species by vessel
class (obtained by observers for the vessels sampled) for a particular statis-
tical reporting area were applied to the total number of vessel days on the
grounds in that area. Refer to the first figure in each section for the
boundaries and designations of the statistical reporting areas of each region.
Data on fleet vessel days on the grounds were obtained from the foreign vessel
check-in and check-out summaries which are required by U.S. regulations and
are verified by Coast Guard surveillance flights and ship patrols. In a very
few instances during 1986, observer coverage of a given week-area-vessel class
element was less than 20% (week is defined to be a calendar week). In these
cases, it was thought that estimates based solely on the existing observer data
might not be representative of the total foreign fishing in that element. In
order to provide a "best estimate," the U.S. estimates were used when observer
coverage of a week-area-vessel class element was at least 20% and when the
U.S. estimate of the catch differed by more than 10% from the foreign-reported
catch for that element. Catches reported by foreign vessels were used for
those elements which did not meet both of the above criteria.

It was not feasible to estimate the catch of U.S. joint ventures in
exactly the same way as the foreign fisheries, due to unequal and constantly
fluctuating numbers of catcher boats delivering fish to the processing vessels.
When observers were present on 20% or more of the processing ships in a
particular element, the percent species composition of the catch by weight,
as determined by observer sampling, was applied to the sum of the total catch
weights reported by the processing vessels. If there was less than 20%
observer coverage of the joint venture processing fleet for that week-area,
or when the estimates at the 20% or greater coverage level differed by less
than l0%, the foreign reported catch by species was used.
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Estimates of Incidental Catches and Average Weights of
Pacific Salmon, Pacific Halibut, Snow (Tanner) Crab, and King Crab

The mean incidence (number of individuals caught per metric ton (t) of
groundfish catch), and the total incidental catch (numbers and tonnage) of
Pacific salmon, Pacific halibut, Tanner crab, and king crab in the 1986
foreign and joint venture groundfish fisheries were estimated from U.S.
observer data. The incidental catches, in numbers, of these species were
estimated by multiplying the average monthly incidence rates for each nation,
area, and vessel class by the estimated monthly groundfish catches for those
same nations, areas, and vessel classes. Incidental catch by weight was
calculated by multiplying the estimated numbers of fish or crab caught each
month by the average weight per individual in kilograms determined from
observer samples for that same data element. In instances where monthly
incidence data were not available for a particular nation, area, or vessel
class, mean quarterly or annual rates from those same areas or vessel classes
were applied to monthly groundfish catches. In cases where no sampling was
conducted by observers during the year, the incidental catch was estimated by
using data collected from another nation, vessel class, or area which was
judged to have a similar fishing operation.

Estimates of Rockfish and Flatfish Catch by Species

Estimates of the foreign and joint venture catches of rockfish and
flatfish by species were made by applying the mean annual species composition
(percentage by weight) computed from samples collected by U.S. observers to
the total rockfish and flatfish catch. Specific catch allocations were set
for yellowfin sole (Limanda aspera) and Greenland turbot (Reinhardtius
hippoglossoides) in the Bering Sea and Pacific ocean perch (Sebastes alutus)
off the Washington-Oregon-California coast; therefore, the best estimates of
catch were used for those species in those regions. In cases where no species
composition data were collected, a judgment was made as to whether data from
another nation, area, or vessel class would best reflect the expected
composition of the catch of flatfish or rockfish for the data element in
question. All observers were trained in species identification and instructed
in the use of fish identification keys but errors in the identification of
some species could have been made.



4

Table 1 .--Definition of foreign vessel classes used by U.S. observer program in
the Bering Sea/Aleutian Islands and North Pacific groundfish fishery.

Vessel class Abbreviation Definition

Mothership - Surimi SMS Mothership fleets with capacity to
produce surimi (a minced fish product),
frozen products, and meal.

Mothership - Freezer FMS Mothership fleets with capacity to
produce frozen products or meal.

Mothership - Freezer joint
venture FJV

Mothership - Surimi joint
venture SJV

Small stern trawler SST

Large freezer trawler LFT

Large surimi trawler LST

Mothership fleets, producing primarily
frozen products, where the catcher
boat fleet is composed of U.S. trawlers
and the mothership is of foreign
registry. Fish caught are defined as
U.S. landings.

Mothership fleets, producing primarily
surimi products, where the catcher boat
fleet is composed of U.S. trawlers and
the mothership is of foreign registry.
Fish caught are defined as U.S. landings.

Independent stern trawlers less than
1,500 gross registered tons (GRT).

Independent stern trawler 1,500 GRT
or greater, with capacity to produce
frozen products or meal.

Independent stern trawler 1,500 GRT
or greater, with capacity to produce
surimi, frozen products, and meal.

Longliner LL Independent vessels fishing with
baited longline gear.
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SUMMARY OF OBSERVER SAMPLING FOR THE BERING SEA/ALEUTIAN ISLANDS REGION

Observer Coverage of Fishing Fleets

During 1986, foreign vessels from Japan, Poland, the Republic of Korea
(ROK), and the People's Republic of China (PRC) spent 5,015 vessel days in the
U.S. 200-mile EEZ in the Bering Sea/Aleutian Islands region (Fig. 1) fishing
on foreign quotas (Table 2). This level of effort was less than half (40.3%)
that used in 1985 (Berger et al. 1987). United States fisheries observers
spent 4,615 days sampling aboard these foreign vessels resulting in an
observer coverage (100 x number of observer days/number of foreign vessel
days) of 92.0%. The comparative level of observer coverage in 1985 was 89.3%
(Berger et al., 1987).

While foreign effort devoted to fishing on foreign quotas decreased in
1986, the effort of foreign vessels participating in joint ventures with U.S.
catcher vessels increased 33%. Foreign vessels spent 9,851 days in joint
venture fishing operations. These joint ventures were conducted between U.S.
vessels and processing vessels from the U.S.S.R., Japan, Poland, the ROK, and
the PRC. The 9,283 days spent by observers aboard the foreign processing
vessels in joint venture fisheries provided an observer coverage of 94.2%, an
increase of 8.4% from the 85.8% coverage obtained in 1985 (Berger et al.
1987).

A total of 13,898 of the 14,866 vessel days (foreign and joint venture
fisheries combined) were sampled by observers in 1986, making an overall
percent coverage of 93.5%. This level of coverage was 5.5% greater than the
percent observer coverage of the Bering Sea fleets achieved in 1985.

Estimates of Foreign and U.S. Joint Venture Catches

The estimated foreign catch of groundfish in 1986 was approximately
476,000 t (Table 3). Walleye pollock (Theragra chalcogramma) made up the
dominant portion of the total catch (74.1%). The combined catches of the
four categories of flatfish--yellowfin sole, arrowtooth flounder (Atheresthes
SPP.), Greenland turbot, and other flatfishes --accounted for 16.4% of the
catches, and Pacific cod (Gadus macrocephalus) made up 8.4%. As in previous
years, Japanese vessels landed the largest portion of the catch, 77.7%; ships
from the ROK took 20.5%; Polish vessels caught 1.4%; and ships from the PRC
landed 0.4%.

United States vessels delivered over 1.160 million t of groundfish to
foreign processing vessels in the 1986 joint venture fisheries. Walleye
pollock (72.0%), yellowfin sole (13.0%), Pacific cod (5.5%), other flatfishes
(5.3%), and Atka mackerel (Pleurogrammus monopterygius, 2.8%) were the five
major species groups targeted on in the joint venture operations.

Table 4 presents a summary of the foreign and joint venture catches by
species for the years 1977 to 1986. The 1986 total foreign catch of about
0.476 million t represents a 54.0% decrease from the 1985 estimated catch of
1.035 million t. The U.S. joint venture landings continued the steady increase
in size they have experienced since the beginning of that fishery in 1980. The
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1986 joint venture catch estimate of 1.160 million t represents an increase of
81% over the 1985 figure of 0.639 million t. The increased catch by the joint
venture fisheries was primarily in the catch of pollock, but almost all of the
other species groups were also caught in larger amounts. The sole exception
was Atka mackerel (decreasing 16% to 32,000 t). The decreased catch of
Atka mackerel was due to a decrease in its optimum yield and the resulting
decrease in its 1986 joint venture allocation.

Incidence and Incidental Catch of Prohibited Species

Incidence rates of salmon, halibut, Tanner crab, and king crab for all
the statistical reporting areas were calculated as described in the introduction
section. In addition, incidence rates were also calculated for the triangular
area labelled "outside EEZ" (exclusive economic zone) in Figure 1. In recent
years, pelagic trawling for pollock has occurred in this area, and at times
observers have been aboard and sampled the catches. As the area is outside
U.S. jurisdiction, no data are available on vessel days on the grounds, thus
total catch estimates for this area cannot be calculated. Incidental catch
rate data for this region are included in the tables for informational purposes
only.

In 1986, the Secretary of Commerce imposed emergency regulations on
fisheries conducted for yellowfin sole and other flatfishes in order to
control the incidental catches of red king crab (Paralithodes camtschatica)
and Chionoecetes bairdi Tanner crab which are taken in these fisheries and to
help protect the stocks of these two species of crab from further decline.
The regulations imposed the following restrictions on the groundfish fishery:

a) Prohibited all foreign and joint venture trawling in the area between 160
and 162OW. long. and south of 58ºN. lat. Under controlled circumstances,
a domestic trawl fishery for Pacific cod was allowed in a limited section
of the closed area;

b) Created an area designated as Zone 1 (Fig. 2) in which joint venture and
domestic fisheries for yellowfin sole and other flatfishes could not catch
more than 135,000 red king crab or 80,000 C. bairdi Tanner crab. If
either quota was reached, the area would be closed to these fisheries and
if the closure was due to reaching the red king crab limit, then the area
would be closed to any foreign fishing for yellowfin sole and other flatfish
for the remainder of the year;

c) Created an area designated as Zone 2 (Fig. 2) in which the joint venture
and domestic yellowfin sole and other flatfish fisheries could not catch
more than 326,000 C. bairdi Tanner crab. If the quota was reached, the
area would be closed to these fisheries for the remainder of the year;

d) Created an area designated as Zone 3 (Fig. 2) in which fisheries for
yellowfin sole and other flatfishes could be conducted without any
limitations placed on the incidental catches of red king crab or C. bairdi
Tanner crab;

e) In the combined area of Zone 1 and Zone 2, a limit of 64,000 C. bairdi
Tanner crab was placed on foreign fisheries for yellowfin sole and other



flatfishes. If the limit was reached, Zones 1 and 2 would be closed to
all foreign fishing for yellowfin sole and other flatfishes for the
remainder of the year.

On 18 June 1986, Zone 1 was closed to any further fishing for yellowfin
sole and other flatfish due to the incidental catch limit of 80,000 C. bairdi
Tanner crab being exceeded by the joint venture fishery. As a result of the
interest in the impact of the emergency regulations on the yellowfin
sole/other flatfish fishery in 1986, the estimated incidental catches of king
crab, Tanner crab, and halibut taken by the yellowfin sole/other flatfish
fishery in each of the three zones have been included in this report.

Pacific Salmon

The incidence rates and average weights of salmon taken in the catches
sampled by observers are shown in Table 5. Incidence rates were very low in
1986, exceeding 0.1 salmon/t only five times. The PRC large freezer trawlers
fishing in March caught 1.000 salmon/t and 0.196 salmon/t in Areas II and IV,
respectively. In December, they caught 0.179 salmon/t in Area I. In November,
Polish large freezer trawlers targeting on pollock caught 0.100 salmon/t in
Area I. United States joint venture operations with the ROK caught 0.376
salmon/t in Area I in August. The highest annual incidence rate (0.822
salmon/t) occurred on the PRC large freezer trawlers in Area II. All other
nations and vessel classes had annual incidence rates less than 0.050 salmon/t.

The incidence of salmon by vessel class, quarter, and l/2º latitude by lº
longitude statistical area is illustrated in Figures 3-6. Small stern trawlers
had only one occurrence of incidence rates greater than 0.5 salmon/t (55º30'EJ
lat., 170°W long. in the first quarter). Large surimi trawlers had one
occurrence of incidence rates greater than one salmon/t (in the fourth quarter
at 56°00'N lat., 171ºW long.), and large freezer trawlers had one
occurrence of incidence rates greater than 0.5 salmon/t (in the first quarter
at 54º30'N lat., 172ºW long.). Aside from these, there were no other
occurrences of salmon incidence rates which exceeded 0.5 salmon/t in foreign
catches made by small trawlers (Fig. 31, large surimi trawlers (Fig. 41,
or large freezer trawlers (Fig. 5). Salmon incidence rates were also low
aboard joint venture vessels (Fig. 61, with only one occurrence of rates
greater than one salmon/t (in the third quarter at 55º00'N lat., 165ºW
long.).

Table 6 presents the estimated incidental catches of salmon by nation,
area, and vessel class. In 1986, foreign vessels caught 1,643 salmon
incidental to the groundfish fishery; a substantial reduction from 1985's
estimated catch of 10,003 salmon. The overall reduction in the salmon catch
was due to the decreased salmon catch rates by Japanese surimi trawlers and
the reduction in groundfish catch by all nations. In 1986, the estimated
incidental catch of salmon in the joint venture fisheries increased from that
of 1985 by 86% to 19,340 fish. The incidental catch rate for the U.S.-Japan
joint venture operations in Area I decreased 50% in 1986, but a tripling of
the catch rate for the U.S .-ROK joint venture operations in Area I led to the
increase in the estimated salmon catch.
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The incidental catch of salmon in the foreign fishery has declined
steadily since 1980 (Table 7). The 1986 catch of 1,643 fish or 5 t is the
lowest estimated catch for all years from 1977 through 1986. The 1986 joint
venture catch of 19,340 fish was greater than that of 1985, but was less than
those catches taken in 1983 and 1984. The total salmon interception (foreign
and joint venture fisheries combined) of 20,983 fish was the second lowest
number caught since the implementation of the MFCMA in 1977.

The species composition, sex composition, average weight, and average
length of the salmon in the incidental catch are given in Table 8. Four
species of salmon were represented in the catches taken on foreign vessels.
Chinook salmon (Oncorhynchus tshawytscha) composed 59.55% of the foreign
incidental catch, chum salmon (0. keta) made up 37.88, 2.2% were coho salmon
(O. kisutch), and sockeye salmon (O.    nerka) accounted for 0.5%. Five salmon
species were observed in the joint-venture catches: chum salmon, 71.4%;
chinook salmon, 25.0%; coho salmon, 0.2%; sockeye salmon, 3.3%; and pink
salmon (0. gorbuscha), 0.05%.

Pacific Halibut

Table 9 lists the incidence rates and average weights of halibut in
foreignand joint venture catches by nation, vessel class, area, and month.
In the foreign fishery, the highest annual average incidence rate was observed
in Area II on Japanese longline vessels fishing for Pacific cod in waters
shallower than 500 m (6.324 halibut/t). All other annual average incidence
rates greater than 1.0 halibut/t were observed in Area I (Japanese freezer
mothership,, 1.010 halibut/t; Japanese small trawler, 1.041 halibut/t; Japanese
large freezer trawler, 1.799 halibut/t; PRC large freezer trawler, 1.977
halibut/t). In the joint venture fisheries, the only observed annual
incidence rate of halibut greater than 1.0 fish/t occurred in the U.S.-U.S.S.R.
joint venture conducted in Area I (1.761 halibut/t).

Figures 7-10 illustrate the incidence of halibut by vessel type, quarter,
and l/2º latitude by lo longitude areas. High incidence rates of 10 halibut/t
or greater were observed on small stern trawlers (Fig. 7) in the second
quarter (58°00'N lat., 163ºW long., 60°30'N lat., 178ºW long.), and the
fourth quarter (58°30'N lat., 166ºW long.). Incidental catch rates of 1.0
halibut/t to 10.0 halibut/t were commonly observed on small stern trawlers
throughout the year along the continental slope and on the continental shelf.
Incidental catch rates of halibut on large surimi trawlers were generally less
than 1.0 halibut/t. Incidental catch rates greater than 10 halibut/t were
found on large freezer trawlers (Fig. 8) in the first quarter (56º30'N lat.,
167º-168ºW long.) and in the second quarter (57º30'N lat., 166ºW long.).
Incidence rates exceeding 5.0 halibut/t were commonly observed on longline
vessels throughout the year (Fig. 9). The incidence of halibut frequently
exceeded 10 halibut/t during the fourth quarter on longline vessels fishing
along the continental slope between 170º and 176ºW longitude. In the joint
venture fisheries (Fig. l0), halibut incidence rates of 10 halibut/t or
greater were observed in the first quarter (54ºOO'N lat., 165º-166ºW long.),
in the second quarter (52º00'N lat., 171 ºW long.), and in the third 'quarter
(58º30'N lat., 162º-163ºW long., and at 59ºOO'N lat., 166ºW long.).
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The estimated halibut catch in the 1986 foreign fishery (296,400 fish)
was 39% lower than the amount caught in 1985 (Tables 10 and 11). Decreases in
the estimated catch of halibut occurred for almost every nation and vessel
class in the foreign fishery. The only exception was for Japanese freezer
motherships, where increased catch rates resulted in higher catches of
halibut. Decreased catches of groundfish were responsible for the decreased
catches of halibut by the trawl fleets, and generally lower incidence rates
were responsible for the decreased catches of halibut by the longliners.

Most of the estimated catches of halibut in the joint venture fisheries
were taken in operations targeting on yellowfin sole and other flatfish,
Pacific cod, and pollock in Area I. Joint venture operations in Area I
between the United States and the ROK caught an estimated 145,100 halibut in
1986 (a 223% increase over 1985). In this joint venture, almost 126,000
halibut were landed in tows predominating in the catch of pollock and Pacific
cod, and only 19,100 halibut were landed in tows targeting on yellowfin
sole/other flatfish. Incidence rates in both fisheries were slightly lower in
1986, but almost twice as many flatfish were caught in 1986 and the catch of
pollock and Pacific cod increased threefold. These increased groundfish
catches accounted for the increased number of halibut caught. The U.S.-U.S.
S.R. Area I joint venture took an estimated incidental catch of about 300,000
halibut in 1986, which is a 16.0% increase in catch from the estimated 259,100
landed in 1985. In the U.S .-U.S.S.R. joint venture over 201,300 halibut were
caught in operations targeting on yellowfin sole/other flatfish and almost
99,350 halibut were caught in tows landing pollock and Pacific cod. Incidence
rates decreased overall in the U.S.-U.S.S.R. flatfish operations in 1986, but
increased incidence rates of halibut in the pollock and Pacific cod fishery
and increased groundfish catches in the yellowfin sole/other flatfish and the
pollock and Pacific cod operations resulted in the 16% increase in halibut
landings. The incidental catches of halibut in the yellowfin sole/other
flatfish joint venture fishery in the three zones established by emergency
regulation in 1986 were an estimated 95,782 halibut in Zone 1, 64,691 halibut
in Zone 2, and 114,659 halibut in Zone 3.

The total estimated catch of halibut taken incidentally in the foreign
and joint venture fisheries decreased 5%, from about 933,000 halibut in
1985 to about 890,000 in 1986 (Table 11). The estimated catch of halibut in
the foreign fisheries decreased about 39% (from about 485,300 in 1985 to
296,400 in 1986), but the estimated halibut catch in the joint venture
fisheries increased almost 33% (from approximately 447,400 in 1985 to 593,600
in 1986). Though the total number of halibut taken in 1986 was less than that
of 1985, the incidental catch in terms of weight increased 3% over that of
1985. The overall average size of halibut was 69.2 cm (4.4 kg) in the foreign
directed trawl fisheries, 67.0 cm (3.8 kg) in the longline fishery, and 57.9
cm (2.9 kg) in the joint venture fisheries.

Snow (Tanner) Crab

The incidence and average weights of Tanner crab observed in the foreign
and joint venture fisheries in 1986 are summarized in Table 12 by nation,
vessel class, month, and area. The highest annual incidence rates in the
foreign fishery were observed in catches landed on Japanese small trawlers in
Area I (28.281 crab/t) and Area II (13.926 crab/t); on Japanese large freezer
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trawlers in Area I (5.266 crab/t) and Area II (14.232 crab/t in a small
fishery); on PRC large freezer trawlers in Area I (19.358 crab/t); and on ROK
large freezer trawlers in Area I (5.248 crab/t). The highest average rates in
the joint venture fisheries were by the U.S. -U.S.S.R. operations in Areas I
and II (19.108 crab/t and 240.299 crab/t, respectively) and by U.S.-Japan
fisheries operating in Area I(6.552 crab/t).

High rates of incidence of Tanner crab (10.0 crab/t or greater) were
observed throughout 1986 in catches made by small stern trawlers along the
continental slope (54°00' to 59º30'N lat. by 165º to 178ºW long.) (Fig. 11).
On large freezer trawlers (Fig. 12), Tanner crab incidence rates greater than
25 crab/t were found year-round between 56º30' and 58°00'N latitude by 159º-
170°W. Longline vessels (Fig. 13) had four occurrences of greater than 10
crab/t in the first quarter (56°30'-57º30'N lat., 170°-171°W long.), and one
occurrence of greater than 25 crab/t in the fourth quarter (57º30'N lat.,
171ºW long.). Incidence rates of Tanner crab greater than 10 crab/t were
common in the joint venture fishery during the second, third, and fourth
quarters (Fig. 14). Incidence rates exceeding 25 crab/t in the joint venture
fishery were seen occasionally in the third quarter and the fourth quarter,
but occurred frequently in the second quarter (55°30'-59º00'N lat., 162°-170ºW
long).

The estimated incidental catch of 1,652,742 Tanner crab in the 1986
foreign groundfish fishery was 6% lower than that taken in 1985 (Tables 13 and
14). Since the overall catch of groundfish taken by foreign vessels in 1986
decreased 54% from that of 1985, a decrease of only 6% in the catch of Tanner
crab in the foreign fishery indicates that the incidental catch rates of
Tanner crab (number per ton) actually increased in the foreign fishery in
1986. Increased catch rates of Tanner crab as well as an increase in the
groundfish catch by joint venture operations led to a more than fivefold
increase in the incidental catch of Tanner crab by the joint venture fishery
in 1986. The estimated catch of 5.543 million Tanner crab in 1986 by the
joint venture fishery was the highest catch of Tanner crab taken by the joint
venture fishery since its inception in 1980 (Table 14). The total incidental
catch of roughly 7.2 million Tanner crab taken by both the foreign and joint
venture groundfish fisheries in 1986 was the highest catch taken since 1980.

The large increase in the incidental catch of Tanner crab in the joint
venture fishery resulted from the movement of the primary fishing grounds of
the yellowfin sole fishery northward in response to emergency restrictions
imposed on the fishery by the Secretary of Commerce to protect the stocks of
red king crab (Paralithodes camtschatica) and Chionoecetes bairdi which are
concentrated in the Bristol Bay region (refer to the section "Incidence and
the Incidental Catch of Prohibited Species", pages 11-14 for further
discussion of the emergency regulations). The northward shift of the fishery
moved the fishery into areas where high abundances and thus high catches of
C. opilio were encountered. In Zone 2, 3.338 million Tanner crab were caught;
in Zone 3, the catch was 1.678 million Tanner crab. In these zones, C.
bairdi made up 4.0% (132,300 crab) and 0.9% (15,400 crab) of the Tanner crab
catch, respectively (Table 15). Chionoecetes bairdi made up 65.5% (115,300
crab) of the crab catch in Zone 1, but relatively few crab (176,100 Tanner
crab) were caught here.
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Table 16 gives the species composition, sex composition, average weight,
and average carapace width of Tanner crab observed in the foreign and joint
venture groundfish fisheries. Four species of Tanner crab were observed in
the foreign directed fisheries: Chionoecetes opilio, C. bairdi, C. angulatus,
and C. tanneri. Chionoecetes opilio made up the largest percentage of the
incidental catch, 88.2%; C. bairdi was next in importance, composing 10.2% of
the catch by number; and c. angulatus and C. tanneri made up 1.1% and 0.6%,
respectively. In the joint venture fishery, C. opilio (92.08%) and C. bairdi
(7.91%) together comprised almost the entire incidental Tanner crab catch.
Chionoecetes angulatus (0.01%) and C. tanneri (<0.01 %) were found in small
numbers. The species C. angulatus and C . tanneri are normally found in deeper
water than the other two chionoecetes species, and are most often encountered
in the catches of longline vessels and small stern trawlers fishing for
Greenland turbot.

King Crab

The incidence of king crab was low in both the foreign and joint venture
fisheries in 1986. There were no instances where the average annual incidence
was 1.0 king crab/t or greater,and in only four cases did the monthly
incidence exceed 1.0 king crab/t (Table 17). The highest average annual
incidence rates of king crab were observed on Japanese small stern trawlers in
Area II (0.533 crab/t) and in the joint venture fisheries conducted in Area I
with the U.S.S.R. (0.507 crab/t) and the ROK (0.391 crab/t). The low
incidence of king crab in the foreign fishery may have resulted from a
combination of decreases in the size of the Greenland turbot and yellowfin
sole fisheries in 1986. In past years, these fisheries have accounted for the
highest proportions of the incidental catch of king crab in the foreign
fishery. The low incidence of king crab in the joint venture fishery was the
result of efforts by the participants in the yellowfin sole fishery to
minimize the incidental catch of red king crab and the impact of emergency
regulations imposed on the fishery for the purpose of protecting the stocks of
red king crab and C. bairdi (see the section "Incidence and the Incidental
Catch of Prohibited Species," pages 11-15, for further discussion of the
emergency regulations).

Figures 15, 16, and 17 chart the observed incidence rates of king crab in
catches made by small stern trawlers, large freezer trawlers, and joint venture
vessels by quarter and l/2º latitude by lo longitude areas. High quarterly
rates (5.0 crab/t or greater) were observed in small stern trawler catches
(Fig. 15) in three locations in the second quarter (57º00'N lat., 162ºW
long.; 59°30'N lat., 178ºW long.; 60°30'N lat., 178ºW long.) and in one
location in the third quarter (58°30'N lat., 178ºW long.). One occurrence
of greater than 10 crab/t was reported aboard large freezer trawlers (Fig. 16)
in the first quarter at 56º30'N latitude, 164ºW longitude. The only other
catch rate greater than 5 crab/t was also in the first quarter (57º00'N lat.,
159ºW long.). The joint venture fisheries had incidence rates exceeding 10.0
crab/t once in the first quarter (56º30'N lat., 163ºW long.) and once in the
fourth quarter (57º00'N lat., 169ºW long.) (Fig. 17). Incidence rates exceeding
5 crab/t occurred twice in the second quarter (57º30'13 lat., 159ºW long.; 56°00'N
lat., 162ºW long.) and once in the fourth quarter (56°00'N lat., 163ºW long.).



12

As a result of the low incidence of king crab in both the foreign and
joint venture fisheries-in 1986, the estimated incidental catches of 14,631
crab in the foreign fishery and 260,435 crab in the joint venture fishery were
substantially lower than the incidental catches taken in 1985 (Tables 18 and
19). Roughly the same tonnage of yellowfin sole and flatfish were landed in
each of the three zones (Fig. 2), but the catch of red king crab differed
considerably between Zone 1 and the other two zones. The joint venture.
fishery targeting on yellowfin sole landed 126,864 red king crab in Zone 1
(Table 20). In Zones 2 and 3, the incidence rates of red king crab were
substantially reduced and the catch of red king crab was estimated at 3,931
crab in Zone 2 and 3,983 crab in Zone 3. Overall, the total incidental catch
of 275,066 king crab taken in the foreign and joint venture fisheries was the
lowest catch taken since the implementation of the Magnuson Act in 1977.

In the Bristol Bay joint venture fishery, red king crab is the species
of king crab that is taken incidentally, and composed nearly all (95.5%) of
the king crab caught by joint venture fisheries in 1986 (Table 21). Red king
crab also accounted for most (63.0%) of the incidental king crab taken by the
foreign directed fishery, but golden king crab (Lithodes aequispina, 22.1%)
and blue king crab (P. platypus, 14.5%) each made up a higher percentage of
the king crab catch in the foreign fisheries than in the joint venture fishery.
Couesi king crab (L. couesi) made up 0.5% of the foreign fishery king crab
catch, but was not-seen in the joint venture landings. Other information
found in Table 21 includes the sex composition, average weight, and average
carapace length for the king crab observed in the foreign and joint venture
fisheries.

Rockfish Catch by Species

Eighteen species of rockfish were identified by observers as appearing in
foreign or joint venture catches in the Bering Sea/Aleutian Islands region
during 1986 (Table 22). In Tables 22 and 23, the group "other rockfish"
consists of nine species which make up a relatively minor percentage of the
rockfish catch.

Approximately 36 t of rockfish were taken in the foreign fishery in
1986 and about 545 t were landed in the joint venture fishery (Table 23). The
1986 foreign rockfish catch decreased 70% from the 1985 estimated catch of 118 t,
and has decreased 98% since 1983. The joint venture catch of rockfish increased
18% from a catch of 463 t in 1985, and has increased 258% since 1983.

Four species of rockfish made up the greatest portion (90.4%) of the
rockfish catch taken by foreign vessels: Pacific ocean perch, rougheye
rockfish (Sebastes aleutianus), northern rockfish (S. polyspinis), and dusky
rockfish (S. ciliatus). Pacific ocean perch was the most frequently taken
species in all three areas, and comprised 46.1% of the total rockfish catch.
Rougheye rockfish comprised 21.0% of the catch, northern rockfish made up
15.4%, and dusky rockfish accounted for 7.9%.

In the joint venture fisheries, Pacific ocean perch (50.9%) and northern
rockfish (43.3%) made up 94.2% of the total rockfish catch. In Area I, over
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75% of the rockfish catch was identified as being Pacific ocean perch. In
Areas II (85%) and IV (53%), the most commonly seen rockfish was northern
rockfish.

Flatfish Catch by Species

Twenty species of flatfish were identified by observers in groundfish
catches made by foreign and joint venture vessels in 1986 (Table 24). In the
1986 foreign fishery, yellowfin sole and Greenland turbot composed 82.2% of
the total estimated catch of flatfish (Table 251. Yellowfin sole, which was
the target species of a freezer mothership fishery and of small stern trawlers
and large freezer trawlers, composed 83.3% of the estimated flatfish catch in
Area I where about 64,800 t of flatfish were caught. Greenland turbot composed
48.7% and 69.3% of the flatfish catches taken in Areas II and IV, respectively.
Greenland turbot was targeted on by many small stern trawlers and at times by
longline vessels.

Essentially all (99.6%) of the flatfish catch taken by joint venture
fisheries in 1986 was landed in Area I. Yellowfin sole and Alaska plaice
(Pheuronectes quadrituberculatus) were the predominant species taken, accounting
for 70.05% and 19.05% of the flatfish catch in Area I, and 69.8% and 19.1% of
the flatfish catch overall. Rock sole (Lepidopsetta bilineata) was also an
important component of the flatfish catch, accounting for 7.37% and 75.41% of
the flatfish catch in Area I and IV, and 7.48% of the overall flatfish catch.
Yellowfin sole was the target species of joint venture operations conducted
in the Bristol Bay region in Area I, but Alaska plaice was an important
secondary species.
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Table 2.--Annual summary of observer effort, foreign and joint venture effort, and observer coverage (100 x
observer days/foreign vessel days) by nation and vessel class in the Bering Sea/Aleutian Islands
region, 1986.

a In the joint venture fisheries, only the foreign processing vessels are indicated for the number of ships
and vessel days-- the U.S. catcher boats are not included.

b This column does not add up because several observers sampled on more than one vessel type.
c Fifty-five vessels participated in both the directed and joint venture fisheries and were, therefore,

only counted once within the total.

PRC = People's Republic of China.
SJV = Surimi joint venture Yell/Flat = Targetting on yellowfin sole/flatfish
FJV = Freezer joint venture Other = Targetting on roundfish
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Table 3 .--Estimated catches of groundfish taken by foreign and joint venture vessels in the
Bering Sea and Aleutian Islands region in 1986a.

a See text for description of the technique used to estimate non-U.S. and joint venture catches.
b In 1986, joint venture fisheries were conducted between U.S. catcher boats and processing

vessels from Japan, the Republic of Korea, Poland, the U.S.S.R., and the Peoples Republic of
China (PRC).

c Arrowtooth includes arrowtooth flounder (Atheresthes stomias) and Kamchatka flounder
(A. evermanni).

d Ocean perch species include Pacific ocean perch, Sebastes alutus; northern rockfish,
S. polyspinis; rougheye rockfish, S. aleutianus; shorttaker rockfish, S. borealis; and
gharpchin rockfish, S. zacentrus.

e Non-U.S. groundfish vessels were not allowed to retain Pacific herring in 1986.



Table 4. --Estimated catches of groundfish (1,000s t) taken by the foreign and joint venture fisheries in
the Bering Sea/Aleutian Islands region, 1977-S6a.

a Statistics for 1977-85 from Berger et al. 1987.

b Japan reported yellowfin sole combined with other flounders.



Table S.--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.

l Exclusive Economic Zone



Table 5.--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.

* Exclusive Economic Zone
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Table 5.--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.

* Exclusive Economic Zone

NS = Fishing occurred but no sampling-by U.S. observers.



Table 5.--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.

* Exclusive Economic Zone

NS = Fishing occurred but no sampling by U.S. observers.



Table 5.-- Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 5.-- Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 5.--Incidence (number per metric ton Of catch) and average weight (kg) of salmon taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued).Lines
indicate areas not fished.
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Table 6 .--Estimated incidental catches of Pacific salmon (in numbers of fish and metric tons) by
foreign groundfish and joint venture vessels in the Bering Sea/Aleutian region, 1986.
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Table 7 .--Estimated incidental catches (numbers and metric tons) of salmon
(Oncorhynchus spp.) in the foreign and joint venture groundfish
fisheries in the Bering Sea/Aleutian Islands region, 1977-86*.
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Table 8. --Biological data on the incidental catch of Pacific salmon in the
foreign and joint venture groundfish fishery in the Bering Sea/
Aleutian Islands region, 1986.



Table 9. --Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986. Lines indicate areas
not fished.



Table 9.--Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 9.--Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 9. --Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 9.--Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 9.-- Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.

W
W



Table 9.-- Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 9.--Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken in
the foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.
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Table 10. -Estimated incidental catches of Pacific halibut (in numbers of fish and metric tons) by
foreign groundfish and joint venture vessels in the Bering Sea/Aleutian region, 1986.
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Table 11 .--Estimated incidental catches (numbers and metric tons) of Pacific
halibut (Hippoglossus stenolepis) in the foreign and U.S. joint
venture groundfish fisheries in the Bering Sea/Aleutian Islands
region, 1977-86*.



Table 12 .--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986. Lines indicate areas
not finished.

* Exclusive Economic Zone



Table 12.--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1966 (Continued). Lines
indicate areas not fished.



Table 12.--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 12.-- Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 12.--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 12.-- Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 12.--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 12.--Incidence (number per metric ton of catch) and average weight (kg) of Tanner crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.
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Table 13.--Estimated incidental catches of Tanner crab (in numbers of crab and metric tons) by

foreign groundfish and joint venture vessels in the Bering Sea/Aleutian region, 1986.
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Table 14. --Estimated incidental catches (numbers and metric tons) of Tanner
crab (Chionoecetes spp.) in the foreign and joint venture groundfish
fisheries in the Bering Sea/Aleutian Islands region, 1977-86*.
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Table 15 .--Catches of Tanner crab by species and zone made by the
yellowfin sole/flatfish joint venture fishery, 1986.
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Table 16. --Biological data on the incidental catch of Tanner crab in the
foreign and joint venture groundfish fishery in the Bering Sea/
Aleutian Islands region, 1986.



Table 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986. Lines indicate areas
not fished.



Tab14 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 Continued. Lines
indicate areas not fished.



Table 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.



Table 17.--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.
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Table 17 .--Incidence (number per metric ton of catch) and average weight (kg) of king crab taken in the
foreign and joint venture groundfish catches in the Bering Sea, 1986 (Continued). Lines
indicate areas not fished.
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Table 18. --Estimated incidental catches of king crab (in numbers of crab and metric tons) by

foreign groundfish and joint venture vessels in the Bering Sea/Aleutian region, 1986.
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Table 19. --Estimated incidental catches (numbers and metric tons) of king crab
(Lithodes and Paralithodes spp.) in the foreign and joint venture
groundfish fisheries in the Bering Sea/Aleutian Islands region,
1977-86*.
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Table 20. --Catches of king crab by species and zone made by the yellowfin sole/
flatfish joint venture fishery, 1986.
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Table 21.--Biological data on the incidental catch of king crab in the
foreign and joint venture groundfish fishery in the Bering Sea/
Aleutian Islands region, 1986.
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Table 22. --The common and scientific names of rockfish identified in the
1986 foreign and joint venture catches in the Bering Sea/Aleutian
Islands region.

a With all rockfish, the possibility of misidentification exists, and the
listing of species not previously reported from the Bering Sea/Aleutian
Islands region should be noted with caution.

b The 9 species listed under "Other rockfish" each made up less than 0.10%
of the rockfish catch by foreign vessels.



Table 23 .--Estimated catch of rockfish by species and area in the Bering Sea/Aleutian
Island region during 1986.
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Table 24.--The common and scientific names of flatfish identified in the 1986
foreign and joint venture catches in the Bering Sea/Aleutian Islands
region.
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Table 25 .--Estimated catch of flatfish by species and area in the Bering Sea/Aleutian Islands
region during 1986.
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Figure 3. --Average incidence (no./t) of salmon on small stern trawlers (a11
nations) by quarter and l/20 lat. by lo long. areas, 1986.



Figure 3. --Continued.



Figure 4. --Average incidence (no./t) of salmon, on surimi trawlers (all nations)
by quarter and l/2º lat. by lo long. areas, 1986.



Figure 4 .--Continued.



Figure 5. --Average incidence (no./t) of salmon on large freezer trawlers (all
nations) by quarter and l/2º lat. by lo long. areas, 1986.
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Figure 5. --Continued.



Figure 6.--Average incidence (no./t) of salmon in the joint venture fisheries
by quarter and 1/2º lat. by lo long. areas, 1986.



Figure 6. --Continued.



Figure 7. --Average incidence (no./t) of Pacific halibut on small stern trawlers
(all nations) by quarter and l/2º lat. by 1º long. areas, 1986.



Figure 7. --Continued.



Figure 8. --Average incidence (no./t) of Pacific halibut on large freezer
trawlers (all nations) by quarter and 1/2º lat. by lo long.
areas, 1986.



Figure 8 .--Continued.



Figure 9.--Average incidence (no./t) of Pacific halibut on longline vessels
by quarter and l/2º lat. by lo long. areas, 1986.



Figure 9. --Continued.



Figure 10. --Average incidence (no./t) of Pacific halibut in the joint venture
fisheries by quarter and 1/2º lat by 1º long. areas, 1986.



Figure 10. --Continued.



Figure 11 .--Average incidence (no./t) of Tanner crab on small stern trawlers
(all nations) by quarter and 1,/2º lat. by 1º long. areas, 1986.



Figure 11 .--Continued.



Figure 12. --Average incidence (no./t) of Tanner crab on large freezer trawlers
(all nations) by quarter and l/2º lat. by lo long. areas, 1986.



Figure 12 .--Continued.



Figure 13 .--Average incidence (no./t) of Tanner crab on longline vessels by
quarter and l/2º lat. by lo long. areas, 1986.



Figure 13. --Continued .
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Figure 14 .--Average incidence (no./t) of Tanner crab in the joint venture
fisheries by quarter and l/2º lat. by lo long. areas, 1986.



Figure 14 .--Continued.



Figure 15.--Average incidence (no./t) of king crab on small stern trawlers
(all nations) by quarter and l/2º lat. by lo long. areas, 1986.



Figure 15.--Continued.



Figure 16. --Average incidence (no./t) of king crab on large freezer trawlers
(all nations) by quarter and l/2º lat. by 1º long. areas, 1986.



Figure 16.--Continued.



Figure 17 .--Average incidence (no-/t) of king crab in the joint venture
fisheries by quarter and 1/2º lat. by lo long. areas, 1986.



Figure 17. --Continued.



SUMMARY OF OBSERVER SAMPLING FOR THE GULF OF ALASKA REGION

Observer Coverage of Fishing Fleets

During 1986, the only vessels fishing on foreign quotas in the U.S.
200-mile EEZ in the Gulf of Alaska region (Fig. 18) were Japanese longliners.
The 1986 level of foreign fishing effort (666 days) (Table 26) is 3% lower
than that spent in 1985 (Berger et al. 1987), continuing the trend of
decreased foreign fishing in the Gulf of Alaska. United States fisheries
observers spent 657 days sampling aboard these foreign vessels, resulting in
an observer coverage (100 x number of observer days/number of foreign vessel
days) of 98.6%. This is a 5.3% increase over the 1985 level of coverage
(Berger et al. 1987).

The effort of foreign vessels participating in joint ventures with U.S.
catcher boats in 1986 was lower (down 75%) than in 1985. A reduction in the
optimum yield of pollock in the Gulf of Alaska led to a substantial reduction
in the amount of pollock allocated to be caught in the Shelikof Strait joint
venture fishery. This resulted in foreign vessels spending only 582 days in
joint venture fishing operations. These joint ventures were conducted between
U.S. vessels and processing vessels from Japan, Poland, the Republic of Korea
(ROK), and the People's Republic of China (PRC). Observers spent 567 days
sampling aboard these foreign processing vessels, providing an observer
coverage of 97.4%.

A total of 1,224 of the 1,248 vessel days (foreign and joint venture
fisheries combined) were sampled by observers in 1986, making an overall
percent coverage of 98.1%. In 1985, the overall percent coverage by observers
was 91.3%.

Estimates of Foreign and U.S. Joint Venture Catches

The total estimated catch by foreign vessels in the Gulf of Alaska in
1986 was approximately 15,500 t (Table 271, all by Japanese longliners. The
Pacific ocean perch complex, the other rockfish complex, and sablefish were
declared prohibited species for the foreign and joint venture fisheries in
1986 since essentially all of the allowable catch was set aside for the U.S.
domestic fishery (excluding joint venture fisheries). Prohibited species
catch (PSC) limits were established for each of these three management groups
for the foreign fishery and though the catches of these species could not be
retained, catches in excess of the PSC limits could close the target fishery.
Foreign vessels were only allowed to target on Pacific cod in 1986. The
catches of Pacific cod accounted for almost 98% of the foreign catch in 1986.

In 1986, a total of almost 65,300 t of groundfish were landed in the U.S.
joint venture fisheries (Table 27). Walleye pollock constituted almost 96% of
the joint venture catch. The catches of Pacific cod and flatfish composed
most of the remaining portions of the catch. The majority of the pollock
caught in joint venture fisheries were taken in the fisheries conducted in the
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Shelikof Strait in February and March (51,800 t), whereas the catches of the
other species were taken in various fisheries conducted in the Shumagin,
Chirikof, and Kodiak areas throughout the year.

Table 28 presents a summary of the foreign and joint venture catches by
species for the years 1977 to 1986. The 1986 total foreign catch of about
15,500 t represents a decrease of about 62% from the estimated catch of
41,000 t in 1985. The 1986 U.S. joint venture groundfish catch decreased
73.6% from 1985, and was the lowest joint venture catch since 1981. This is
in sharp contrast to the rapid growth of joint ventures in recent years, and
reflects lower allocations due to a reduction in the optimum yield of pollock
in the Gulf of Alaska. The 1986 total estimated removal of fish from the
Gulf of Alaska in foreign and joint venture fisheries amounted to 80,834 t, a
72.0% decrease from the estimated removal in 1985 of 288,205 t.

Incidence and Incidental Catch of Prohibited Species

Pacific Salmon

Incidental catches of salmon occurred in groundfish catches made by joint
venture vessels in the Shumagin, Chirikof, and Kodiak areas in 1986. The
incidence and average weights of salmon taken in catches sampled by observers
are listed in Table 29. Salmon catches in the Shumagin and Chirikof areas
were generally lower than 0.100 fish/t. In the Kodiak area, however, much
higher incidence rates occurred for all the joint venture operations in March,
October, November, and December. This resulted in an overall estimated annual
incidence rate of 1.289 salmon/t in joint venture fishery operations in the
Kodiak area.

The incidence of salmon by l/2º latitude by lo longitude statistical
block is illustrated for joint venture vessels in Figure 19. Four occurrences
of over three salmon/t were observed on joint venture vessels. These all
occurred in the fourth quarter near Kodiak Island (56°00'-57º30'N lat., 149º-
152ºW long.). These incidental catches occurred while targeting on pollock
with midwater or pelagic trawl gear.

The estimated incidental catches of salmon, by area and vessel class, are
shown in Table 30. The foreign groundfish fishery was estimated to have taken
no salmon in 1986. The 1986 estimated catch in the joint venture fishery was
more than 20,800 salmon. Over 94.0% of the salmon were taken in the Kodiak
area, 5.0% of the salmon were caught in the Chirikof area, and 1.0% were
caught in the Shumagin area. The incidental catch in the 1986 joint venture
operations was 51.6% higher than that taken in 1985 (Table 31). As in 1985,
most of the incidental salmon catch in 1986 (88%) occurred in a pollock
fishery conducted during the fourth quarter of the year. Even though the size
of this fishery was reduced in 1986, substantial increases in the incidental
catch rates of salmon caused an increase in the salmon landings.

The species composition and average length of the salmon species are
given in Table 32. Three species of salmon were identified in the joint
venture fishery, but chinook salmon (99.7%) predominated. Chum salmon made up
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0.26% of the catch and coho salmon accounted for 0.03%. Chinook salmon had an
average weight of 2.6 kg and an average length of 52.9 cm.

Pacific Halibut

Table 33 lists the incidence of halibut in foreign and joint venture
catches by nation and vessel class and, in the longline fishery, by depth of
fishing. Japanese longline vessels only fished in waters shallower than
500 m (usually between 100 and 300 m) in 1986, targeting on Pacific cod. The
mean annual incidence of halibut for the longline fishery was 5.1 halibut/t
in the Shumagin area and 14.3 halibut/t in the Chirikof area.

Halibut incidence varied widely among the different joint venture
operations by area and month. The incidence of halibut in the pollock joint
venture fisheries conducted in the Shelikof Strait (February and March in the
Kodiak and Chirikof area) were generally low (<0.05 halibut/t). In contrast,
the incidence of halibut in joint venture fisheries other than the Shelikof
Strait pollock fishery generally averaged from 1 to 12 halibut/t with monthly
rates as high as 33 halibut/t observed. The non-Shelikof Strait fisheries
operations usually targeted on a number of different species including
pollock, Pacific cod, and flatfish.

The incidence of halibut by l/2º latitude by lo longitude block is
illustrated by quarter of the year for longline vessels and for the joint
venture fisheries (Figs. 20-21). The incidence of halibut in the foreign
longline fishery (Fig. 20) exceeded 10 halibut/t in most areas fished during
the first and second quarters. There was no fishing conducted by longline
vessels during the second half of the year. In the joint venture fisheries
(Fig. 21), incidence rates greater than 5 halibut/t occurred in the first and
third quarters south and southeast of Kodiak Island (56º00'-57º30'N lat.,
151 º-155ºW long.). In the fourth quarter, incidence rates were between 1 and
5 halibut/t throughout the fishery. Very little joint venture activity took
place in the second quarter.

The estimated incidental catches of Pacific halibut, by area and vessel
class, are shown in Table 34. The foreign groundfish fishery (Japanese
longliners) took approximately 116,200 halibut (384 t) in 1986. Halibut
landings were evenly split between the Shumagin and Chirikof areas (53.1% and
46.9%, respectively). In 1986, the joint venture incidental catch of halibut
was 27,432 fish, most of which were caught in the Shumagin area (56.3%).
Table 35 presents a summary of the foreign and joint venture incidental
catches of Pacific halibut for the years 1977 to 1986. The 1986 total foreign
catch of about 116,200 halibut (384 t) is a decrease in numbers of fish of
about 7% from the 1985 catch of 124,800 (241 t), but had a 59% increase in
weight. Most of the decrease in numbers was due to the curtailment of all
foreign fishing by vessels other than longliners and the overall reduction in
foreign fishing effort. Decreased effort by the joint venture operations also
led to a decrease in the joint venture catch of halibut. The 1986 joint
venture halibut catch was 27,400 fish (89.3 t), a decrease of 65.0% by number
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and 70.3% by weight from that of 1985. The total halibut catch by the foreign
and joint venture fisheries of 143,652 fish is the lowest catch since the
MFCMA was implemented in 1977.

Halibut hooked in the 1986 longline fishery averaged 3.6 kg in the
Shumagin area and 3.0 kg in the Chirikof area. Halibut caught in the joint
venture fisheries averaged 3.4 kg in the Shumagin area, 2.9 kg in the Chirikof
area, and 3.1 kg in the Kodiak area. Average lengths of halibut by area
(foreign and joint venture combined) were as follows: Shumagin, 61.2 cm;
Chirikof, 64.5 cm; and Kodiak, 51.6 cm. Halibut taken in the longline fishery
had an average length of 62.4 cm, and those measured from joint venture
catches averaged 60.5 cm in length.

Snow (Tanner) Crab

Table 36 presents the incidence of Tanner crab in foreign and joint
venture catches by nation, vessel class, and (in the longline fishery) depth
of fishing. The incidence of Tanner crab in the 1986 longline fisheries was
less than 0.2 crab/t. In the joint venture fishery, the incidence of Tanner
crab varied by operation and area. Tanner crab incidence was high in catches
made in the U.S .-Poland joint venture fishery in the Shumagin (3.625 crab/t),
and Kodiak (5.418 crab/t) areas. Incidence rates of Tanner crab exceeding 1.0
crab/t were also observed in the Kodiak area in the U.S.-Japan and U.S.-PRC
joint ventures. In the remaining joint venture operations, the average annual
incidence of Tanner crab was less than 0.05 crab/t.

The incidence of Tanner crab in joint venture catches is shown by l/2º
latitude and lo longitude block by quarter in Figure 22. In the first
quarter, one instance of 25 crab/t or greater (56º30'N lat., 153ºW long.)
and one instance of l0-25 crab/t (57°00'N lat., 152ºW long.) were observed.
In the third quarter, one instance of 25 crab/t or greater (57º00'N lat.,
152ºW long.) and one instance of l0-25 crab/t (56º30'N lat., 152ºW long.)
were also observed. In the fourth quarter, two locations had rates of l-10
crab/t (56º30'N lat., 152ºW long.; 54º00'N lat., 164ºW long.). In all
other areas, the incidence rates of Tanner crab were below 1 crab/t.

The total estimated catch of Tanner crab was approximately 1,425 crab or
about 1.2 t (Table 37) in the foreign groundfish fishery. The joint venture
fishery caught less than 11,800 Tanner crab, 99.0% of the catch occurring in
the Kodiak area. The 1986 incidental catch of Tanner crab (foreign and joint
venture fisheries combined) was 80% lower than that of 1985 (Table 38), even
though the total foreign catch of 1,425 Tanner crab represents a 180% increase
over the 1985 catch of 509 crab. The overall decrease was due to the
decreased effort by joint venture vessels in the Gulf of Alaska. The total
catch of Tanner crab (13,200 crab) was the lowest recorded catch for the years
1978-86.

The species composition and average size of the Tanner crab are given in
Table 39. As in 1985, only two species of Tanner crab were identified in the
1986 foreign fishery: Chionoecetes bairdi and C. opilio. Chionoecetes
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tanneri are typically caught by longliners fishing in deep water, and have
been avoided the last 2 years due to regulations resulting in only shallow-
water longline operations. In 1986, C. bairdi and C. opilio formed 98.65% and
1.35% of the catch, by number, respectively. In the joint venture fishery as
well, only two species of Tanner crab were identified. Chionoecetes bairdi
made up 97.41% of the total crab catch; C. opilio (2.59%) accounted for the
remainder.

King Crab

Table 40 gives the incidence of king crab in the 1986 foreign groundfish
and joint venture fisheries by vessel class and area. No king crab were
caught in the foreign fishery. In the joint venture fishery, the mean annual
incidence rates ranged from 0 to 0.007 crab/t. The highest monthly incidence
rates in the joint venture fishery were in the U.S .-Japan operation in the
Kodiak area in September (0.159 crab/t). No other joint venture operation had
a monthly incidence rate higher than 0.06 crab/t.

The estimated incidental catches of king crab, by area and vessel class,
are shown in Table 41. No king crab were taken in the 1986 foreign
groundfish fishery. The joint venture fishery landed an estimated 33 king
crab in 1986 compared to 2,400 caught in 1985. Most of the king crab were
taken in the Kodiak (75.8%) and Shumagin (21.2%) areas. One crab came from
the Chirikof area. Table 42 presents a summary of the foreign and joint.
venture incidental catches of king crab for the years 1978 to 1986. The
combined foreign and joint venture incidental king crab catch of 33 crab
(0.08 t) is the lowest catch by numbers and weight since the implementation
of the MFCMA in 1977.

The species composition and average size of the king crab are given in
Table 43. Two species of king crab were identified in the 1986 groundfish
catches, red king crab and blue king crab. In the foreign fishery, the
continued reduction of the foreign fishing effort and the restrictions on
target species resulted in no king crab being caught. In the joint venture
fishery, 93.1% of the king crab taken were red king crab. Blue king crab
(6.9%) accounted for the rest.

Rockfish Catch by Species

Table 44 lists the common and scientific names of the 17 species of
rockfish that were identified by observers as appearing in foreign or joint
venture catches in the Gulf of Alaska during 1986. In this table, and in Table
45, the group "other rockfish" consists of 8 species which make up a relatively
small amount of the rockfish catch.

The rockfish catch data by nation and vessel class were combined for each
area and are presented in Table 45. As previously mentioned, the catches of
rockfish by foreign and joint venture fisheries were limited by the
establishment of these species as "prohibited species" for foreign and joint
venture fisheries in 1986 and the setting of prohibited species catch limits
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for these species. These regulatory changes and the curtailment of foreign
trawling operations resulted in large decreases in the catches of rockfish in
1986. Approximately 4.2 t of rockfish were estimated to have been taken by
foreign fishing vessels in the Gulf of Alaska in 1986, down about 68.7% from
the 13.4 t in 1985 and down 99.9% from the 3,200 t caught in 1984 prior to
the "prohibited species" restrictions (Berger et a1. 1987). The catch of
dusky rockfish (1.4 t) and yelloweye rockfish (Sebastes rubberrimus )(1.05 t)
represented 34.4% and 25.1%, respectively, of the total rockfish catch by
foreign nations. The largest percentage of rockfish (76.1%) was landed in
the Shumagin area. The Chirikof area accounted for 23.9% of the rockfish
catch. In 1986, joint venture operations landed 66.5 t of rockfish (down
78.4% from 1985). Over 92.1% of the catch occurred in the Shumagin area,
5.5% in the Chirikof area, and 2.4% in the Kodiak area. Pacific ocean perch
(53.0%), dusky rockfish (22.8%), and northern rockfish (15.9%) accounted for
most of the catch.

Flatfish Catch by Species

Table 46 lists the common and scientific names of the 15 species of
flatfish that were identified by observers as appearing in foreign or joint
venture catches in the Gulf of Alaska in 1986. Arrowtooth flounder was the
predominant flatfish in foreign groundfish catches in all areas, making up
almost 78.8% of the total estimated foreign flatfish catch of about 70.5 t
(Table 47). Flathead sole (Hippoglossoides elassodon and rock sole
(Lepidopsetta bilineata) made up 12.4% and 5.4% of the catch, respectively.
The largest percentage of flatfish (78.9%) was landed in the Shumagin area.
The Chirikof area accounted for 21.1%. Joint venture operations targeting on
flatfish caught 960 t in 1986, a 60% decrease from 1985. The Kodiak area
accounted for 61.8% of the flatfish catch, with the Shumagin and Chirikof
areas yielding 31.4% and 6.8% of the catch, respectively. In 1986, arrowtooth
flounder made up the largest percentage of the joint venture flatfish catches
(53.5%). Rock sole, butter sole, flathead sole (Isopsetta isolepis), and
rex sole (Glyptocephalus zachirus) were also important, making up 22.1%, 9.0%,
6.2%, and 4.3% of the catch, respectively.



Table 26.--Percent observer coverage of the foreign and joint venture fisheries in the Gulf of Alaska, 1986.

a Percent coverage = 100 x (observer days/vessel days).

b In the joint venture fisheries, only the Foreign processing vessels are indicated for the number of
ships and vessel days--the U.S. catcher boats are not included.

c Two vessels participated in both the directed and joint venture fisheries and were, therefore,
only counted once within the total.

SJV = Surimi joint venture Yell/Flat = Targetting on yellowfin sole/flatfish
PJV = Freezer joint venture Other = Targetting on roundfish
LLJV = Longline vessel acting as a joint venture processor
ROK = Republic of Korea PRC = Peoples's Republic of China
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Table 27 .--Estimated foreign and joint venture catch in the Gulf of Alaska
groundfish fishery, 1986.

a Catches of rougheye, shortraker, northern, and sharpchin rockfish were
reported combined with Pacific ocean perch in 1986.

b "Other fish" does not include the catch of rattails, Coryphaenoides spp.,
which foreign vessels were not required to report in 1986, unless they
retained them.



Table 28.--Estimated foreign and joint venture catches by species group in the Gulf of Alaska, 1977-86a.

a Estimates for years1977-85 are from Berger et al. 1987.
b As rockfish reporting requirements have changed over the years, for comparison purposes, all rockfish are

combined into a single group.
c Reporting requirements of rattails, Coryphaenoides spp., have changed. In 1978, rattails were included in

the "other fish" category. In 1980, rattails were reported in a separate category, and in this table,
rattails make up 2,960 t of the 1980 foreign catches of "other fish".(No rattails were estimated to have
been taken in the 1980 joint venture fishery. )In the other years,
report them unless they were utilized.

foreign nations were not required to

d Joint venture activity did not begin until 1978.
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Table 29 .--Incidence (number per metric ton of catch) and average weight (kg) of
salmon taken in the foreign and joint venture (JV) groundfish catches
in the Gulf of Alaska, 1986*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 29.--Incidence (number per metric ton of catch) and average weight (kg) of
salmon taken in the foreign and joint venture (JV) groundfish catches in
the Gulf of Alaska, 1986 (Continued)*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing
INPFC areas in 1986.

in the Yakutat or Southeastern

NS = Fishing occurred but no sampling by U.S. observers.



110

Table 29.--Incidence (number per metric ton of catch) and average weight (kg) of
salmon taken in the foreign and joint venture (JV) groundfish catches in
the Gulf of Alaska, 1986 (Continued)*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.
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Table 31. --The estimated incidental catch (numbers and metric tons) of Pacific
salmon in the foreign and joint venture groundfish fisheries in the
Gulf of Alaska, 1977-86a.

a Estimates for years 1977-85 are from Berger et al. 1987.

b No estimates of incidental catch were made of the limited joint venture
fishery in 1978.

NF = No fishing.
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Table 32 .--Biological data on the incidental catch of Pacific salmon in the
joint venture groundfish fishery in the Gulf of Alaska, 1986*.

* No salmon were caught in the foreign groundfish fishery.
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Table 33. --Incidence (number per metric ton of catch) and average weight (kg) of
Pacific halibut taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 33 .--Incidence (number per metric ton of catch) and average weight (kg) of
Pacific halibut taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate
areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 33 .--Incidence (number per metric ton of catch) and average weight (kg) of
Pacific halibut taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate
areas not fished.

l There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.



Table 34.--Estimated incidental catches of Pacific halibut (in numbers of fish and metric tons)
by foreign groundfish and joint venture vessels in the Gulf of Alaska, 1986.
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Table 35 .--The estimated incidental catch (numbers and metric tons) of Pacific
halibut in the foreign and joint venture groundfish fisheries in
the Gulf of Alaska, 1977-86a.

a Estimates for years 1977-85 are from Berger et al. 1987.

b No estimates of incidental catch were made of the limited joint venture
fishery in 1978.

NF = No fishing.
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Table 36 .--Incidence (number per metric ton of catch) and average weight (kg)
of Tanner crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 36. --Incidence (number per metric ton of catch) and average weight (kg)
of Tanner crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate areas
not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 36.-- Incidence (number per metric ton of catch) and average weight (kg)
of Tanner crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate areas
not fished.

l There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.



Table 37 .--Estimated incidental catches of Tanner crab (in numbers of crab and metric tons)
by foreign groundfish and joint venture vessels in the Gulf of Alaska, 1986.

LL = Lonyline vessels
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Table 38. --Estimated incidental catches (numbers and metric tons) of Tanner crab
in the foreign and joint venture groundfish fisheries in the Gulf of
Alaska, 1978-86a.

b No estimates of incidental catch were made of the limited joint venture
fishery in 1978.
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Table 39. --Biological data on the incidental catch of Tanner crab in the
foreign and joint venture groundfish fishery in the Gulf of
Alaska, 1986.
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Table 40 .--Incidence (number per metric ton of catch) and average weight (kg)
of king crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986*. Lines indicate areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.

NS = Fishing occurred but no sampling by U.S. observers.
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Table 40 .--Incidence (number per metric ton of catch) and average weight (kg)
of king crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate
areas not fished.

* There was no foreign or joint venture fishing
INPFC areas in 1986.

in the Yakutat or Southeastern

NS = Fishing occurred but no sampling by U.S. observers.
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Table 40 .--Incidence (number per metric ton of catch) and average weight (kg)
of king crab taken in the foreign and joint venture (JV) groundfish
catches in the Gulf of Alaska, 1986 (Continued)*. Lines indicate
areas not fished.

* There was no foreign or joint venture fishing in the Yakutat or Southeastern
INPFC areas in 1986.



Table 41.--Estimated incidental catches of king crab (in numbers of crab and metric tons) by
foreign groundfish and joint venture vessels in the Gulf of Alaska, 1986.

LL = Longline vessels
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Table 42.--The estimated incidental catch (numbers and metric tons) of king
crab in the foreign and joint venture groundfish fisheries in
the Gulf of Alaska, 1978-86a.

a Estimates for 1978-85 are from Berger et al. 1987.

b No estimates of incidental catch were made of the limited joint venture
fishery in 1978.
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Table 43 .--Biological data on the incidental catch of king crab in the joint
venture groundfish fishery in the Gulf of Alaska, 1986*.

* No king crab were caught in the foreign groundfish fishery.
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Table 44. --The common and scientific names of rockfish identified in the 1986
foreign and joint venture catches in the Gulf of Alaska region.

a With all rockfish, the possibility of misidentification exists, and the
listing of species not previously reported from the Gulf of Alaska region
should be noted with caution.

b The eight species listed under "Other rockfish" each accounted for less than
0.05 metric tons.



* Species included in the category are listed in Table 44.
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Table 46 .--Common and scientific names of flatfish identified in the 1986
foreign and joint venture catches in the Gulf of Alaska region.



1 3 4

Table 47 .--Estimated catch of flatfish by species and area in the Gulf of Alaska during 1986.



Figure 18.--U.S. statistical areas in the Gulf of Alaska region used to
summarize catch and effort data.



Figure 19.--Average incidence (no./t) of salmon in the joint venture fisheries
by quarter and l/2º lat. by lo long. areas, 1986.
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Figure 19. --Continued.



Figure 20. --Average incidence (no./t) of Pacific halibut on longline vessels
by quarter and l/2° lat. by 1° long. areas, 1986.



Figure 20.- - C o n t i n u e d .



Figure 21 .--Average incidence (no-/t) of Pacific halibut in the joint venture
fisheries by quarter and 1/2º lat. by 1 long. areas, 1986.



Figure 21 . --Continued .



Figure 22. --Average incidence (no./t) of Tanner crab in the joint venture
fisheries by quarter and l/2º lat by 1º long. areas, 1986.



Figure 22. --Continued.



SUMMARY OF OBSERVER SAMPLING OFF THE COASTS OF
WASHINGTON, OREGON, AND CALIFORNIA

Observer Coverage of Fishing Fleets

Joint venture fishing operations for Pacific whiting off the Washington-
Oregon-California (WOC) coast (Fig. 23) in 1986 occurred between 1 May and
22 October, and were conducted by U.S. fishermen and processing vessels from
Poland and the U.S.S.R. (See Table 1 for the definition of a joint venture
mothership). Foreign fishing operations for Pacific whiting were performed by
Polish large freezer trawlers from 1 June to 25 October. In the joint venture
fishery, the observer sampling effort of 1,617 days accounted for 95.4% of the
total joint venture vessel effort of 1,695 days expended in the WOC region in
1986 (Table 48). The level of coverage for the 1985 joint venture fishery was
92.7%. In the foreign fishery, observers sampled 1,419 days out of a possible
1,497 days (94.8%) in 1986. In 1985, observers sampled 95.5% of the foreign
fishing days. The overall observer effort of 3,036 days provided an observer
coverage of 95.1% of the entire Pacific whiting fishery.

Estimates of Foreign and U.S. Joint Venture Catches

Within the fisheries for Pacific whiting, the total allowable level of
foreign fishing (quota) was set for Pacific whiting. Catches of other species
were limited to a percentage of the Pacific whiting quota. The percentages
assigned to these other species in 1986 were as follows:

Species
Percentage of

Pacific whiting quota

Flounders 0.1
Jack mackerel (Trachurus symmetricus) 3.0
Pacific ocean perch 0.062
Rockfishes (excluding 0.738
Pacific ocean perch)
Sablefish (Anoplopoma fimbria) 0.173
Other species 0.500

For the joint venture fishery, the above percentage limitations were placed on
the retention of species other than Pacific whiting and were applied to each
5,000 t of Pacific whiting received in the EEZ from U.S. vessels. If the
retention limit of a species was reached prior to the foreign nations' receipt
of 5,000 t of Pacific whiting, additional catches of that species were required
to be discarded until 5,000 t of Pacific whiting were received and an additional
5,000 t allocation of Pacific whiting was authorized. The percentage limitation
on retention of a species applied to each succeeding 5,000 t of Pacific whiting
received. The reason for retention limits was the desire by U.S. fishery
managers to maintain some control over the by-catch of other important commercial
groundfish species taken in the Pacific whiting joint venture.

Approximately 153,600 t of groundfish were landed in 1986 in the foreign
and joint venture Pacific whiting fishery (Table 49). About 151,500 t (98.6%)
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of the catch was Pacific whiting. Polish vessels fishing on a foreign
allocation harvested 69,900 t of whiting, and the joint venture fisheries
landed 81,600 t of whiting. The total catch of Pacific whiting by the foreign
fishery in 1986 was 40.1% larger than that of 1985; the catch by joint venture
fisheries in 1986 was 158% larger than the catch of Pacific whiting made in
1985 (Berger et al. 1987). Since the implementation of the MFCMA in 1977,
the annual catch of Pacific whiting by the foreign fishery had decreased from
127,000 t in 1977 to no catch at all in 1983 (Table 50). In 1984, foreign
fishing resumed, and in 1985 it once again exceeded the joint venture catch.
In 1986, it increased in size again, but the joint venture fishery greatly
increased its take of Pacific whiting and exceeded the foreign catch. In the
foreign fishery, jack mackerel, the rockfish group (excluding Pacific ocean
perch), and the species complex classified as "other fish" composed the
highest portions of catch other than Pacific whiting. In the joint venture,
the secondary species were the group of rockfish and the "other fish"
complex. The majority of the by-catch taken in the joint venture fishery was
discarded from the processing vessels.

Incidence and Incidental Catch of Prohibited Species

Pacific Salmon and Steelhead

The incidence and average weights of salmon taken in the Pacific whiting
fishery in 1986 are shown in Table 51 by nation, statistical area, and month.
The highest incidence of salmon occurred in the U.S. -U.S.S.R. joint venture in
the Eureka area where the incidence of salmon averaged 12.842 fish/t 'in August
and 0.936 fish/t in July. One other monthly incidence rate exceeded 1.0
fish/t, that being in the U.S. -Poland joint venture in the Columbia area in
July. Almost all of the monthly incidence rates in the joint venture fishery
exceeded 0.1 fish/t. The foreign fishery had annual incidence rates of 0.193
salmon/t in the Columbia area,and 0.066 salmon/t in the Eureka area. The
overall incidence (foreign and joint venture combined) of salmon in 1986 was
8.6 times higher than that observed in 1985 (0.242 fish/t vs. 0.028 fish/t).

Figure 24 provides a summary by 1/2º latitude and lo longitude blocks of
the incidence of salmon in the 1986 Pacific whiting fishery. As in previous
years, incidence rates were highest in two locations, in the northern
California-southern Oregon area (40º30 '-42°30'N lat.) and off the Olympic
Peninsula (47°00'-47º30'N lat.). In 1986, however, the incidence rates along
the entire coast were several times greater than the rates observed in the past.

The total estimated incidental catch of salmon in the Pacific whiting
fishery in 1986 was 43,800 fish or 72.7 t (Table 52). This was a
substantially higher salmon by-catch than for any other year since the
inception of the MFCMA in 1977 (Table 53). In 1984, 88% of the incidental
salmon catch occurred during July and August in the Vancouver and Columbia
areas. In 1985, this percentage was 62%. In 1986, the salmon by-catch came
from several areas and time periods. Thirty-six percent of the salmon were
still taken during July and August in the Vancouver and Columbia areas (14,706
salmon caught in joint venture operations and 1,178 salmon caught in the
foreign trawl fishery); 26% of the salmon were landed in September and October
in the Columbia area (3,026 salmon taken by the joint ventures and 8,474
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salmon landed in the foreign trawl fishery); 24% of the salmon by-catch
occurred in the Eureka area in July (9,413 salmon landed by joint venture
fishing and 1,022 salmon caught in the foreign trawl fishery).

In the foreign fishery, four species of salmon were caught. Chinook
salmon composed 75.9% of the incidental catch and had an average fork length
of 53.5 cm (Table 54). Coho salmon averaging 55.6 cm in fork length accounted.
for 23.5% of the catch. Chum salmon (56.3 cm average length) made up 0.6% of
the catch, and sockeye salmon (0.04%) accounted for the remainder. In the
joint venture fishery, four species of salmon also occurred. Chinook salmon
made up 94.1% of the incidental catch and had an average fork length of
47.7 cm. Coho salmon averaged 52.8 cm and accounted for 3.75% of the
incidental salmon catch. The remaining incidental salmon catch was composed
of chum salmon (2.1%) and sockeye salmon (0.03%).

A single female steelhead was caught by a Polish large freezer trawler in
July in the Eureka area. The steelhead weighed 0.96 kg and had a length of
44 cm. This was the only steelhead seen by observers in 1986.

Pacific Halibut

As in previous years, the incidence of halibut in the 1986 Pacific whiting
fishery was extremely low. The annual incidence of halibut in the Vancouver area
was 0.002 fish/t (Table 55). In the Columbia area, the incidence rate was
0.001 fish/t. In the Eureka area, the incidence rate ranged from 0 fish/t to
0.009 fish/t. The total estimated incidental catch of halibut in 1986 was 116
fish, or 0.7 t (Table 56).

Rockfish Catch by Species

Observers identified 29 species of rockfish in catches landed in the
foreign and joint venture Pacific whiting fisheries in 1986 (Table 57). The
catch of yellowtail rockfish (Sebastes flavidus) composed 59.5% of the overall
rockfish catch and catches of widow rockfish (S. entomelas) composed 27% of the
rockfish catch (Table 58). Yellowtail rockfish was the dominant rockfish
species caught in the Vancouver and Columbia areas. Black rockfish (S.
melanops) was the primary rockfish species caught in the Eureka area. Chili-
pepper (S. goodei) accounted for 98.5% of the small rockfish catch in the-
Monterey area.

In 1986, a total of about 988 t of rockfish were taken by the foreign
and joint venture fisheries targeting on Pacific whiting in the Washington-
Oregon-California region (Table 58). (This total includes catches of rockfish
retained and discarded in the joint venture fishery.) Most of the rockfish
catch (86.5%) occurred in the Columbia area, 12.7% were netted in the Vancouver
area, 0.7% were caught in the Eureka area, and 0.1% were taken in the Monterey
area.
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Flatfish Catch by Species

The catch of 18 different species of flatfish (Table 59) accounted for
6.82 t in the Pacific whiting fishery (Table 60). Five percent of the total
flatfish catch occurred in the Vancouver area, 90% in the Columbia area, and
5% in the Eureka area. There was no flatfish catch reported from the Monterey
area. The primary species of flatfish identified in the catch were Pacific
sanddab (Citharichthys sordidus) (43.1%), arrowtooth flounder (22.7%), rex
sole (22.6%), and Dover sole (Microstomus pacificus) (5.4%).



Table 48 .--Annual summary of observer effort, joint venture effort, and observer coverage (observer
days x l00/foreign vessel days) by nation and vessel class in the foreign and joint venture
fisheries off Washington, Oregon, and California, 1986.

a This column does not add up because several observers sampled on more than one vessel type.

b Thirteen Polish vessels participated in both the directed and joint venture fisheries and were,
therefore, only counted once within the total.



Table 49 .--Estimated catches of groundfish taken by foreign and joint venture vessels operating
in the Pacific whiting fishery off Washington, Oregon, and California, 1986.

a The Pacific whiting quota in 1986 was 70,000 t. for Poland. See text description of by-catch
levels in relation to the Pacific whiting quota.

b See text for description of regulations pertaining to retention and discarding of joint
venture catch.
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Table 51 .--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture (JV) groundfish catches on the Pacific Coast, 1986. Lines indicate
areas not fished.

NS = Fishing occurred but no sampling by U.S. observers.



Table 51 .--Incidence (number per metric ton of catch) and average weight (kg) of salmon taken in the
foreign and joint venture (JV) groundfish catches on the Pacific Coast, 1986 (Continued).
Lines indicate areas not fished.
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Table 52. -Estimated incidental catch of salmon (numbers and tons) in the foreign and joint
venture Pacific whiting fisheries off Washington, Oregon, and California, 1986.

l The foreign fishery is prohibited from fishing in the Vancouver area.
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Table 53.--Estimated catch of salmon (numbers) in the foreign and joint venture Pacific whiting fishery off
Washington, Oregon, and California, 1977-86a.

a Estimated catches for years 1977-85 from Berger et al. 1987.

b The foreign fishery is prohibited from fishing in the Vancouver area.
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Table 54 .--Biological data on the incidental catch of Pacific salmon in the
foreign and joint venture groundfish fishery off Washington,
Oregon, and California, 1986.
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Table 55. --Incidence (number per metric ton of catch) and average weight (kg) of Pacific halibut taken
in the foreign and joint venture (JV) groundfish catches on the Pacific Coast, 1986
(Continued). Lines indicate areas not fished.
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Table 56. --Estimated incidental catch of Pacific halibut (numbers and tons) in
the foreign and joint venture Pacific whiting fishery off Washington,
Oregon, and California, 1986*.

* No halibut were caught in the Monterey area.
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Table 57. --The common and scientific names of rockfish identified in the
1986 foreign and joint venture catches in the Washington, Oregon,
and California region.

a With all rockfish, the possibility of misidentification exists, and the
listing of species not previously reported from the Washington-Oregon-
California region should be noted with caution.

b The 15 species listed under "Other rockfish" each made up less than 0.10%
of the rockfish catch by foreign vessels.
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Table 58.--Estimated catch of rockfish by species and area in the Washington, Oregon, and California
region during 1986.

l Species included in the category are Listed in Table 57.
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Table 59 .--Common and scientific names of flatfish identified in the 1986
foreign and joint venture catches in the Washington, Oregon, and
California region.
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Table 60.-Estimated catch of flatfish by species and area in the Washington, Oregon, and California
region during 1986.



Figure 23.-- U.S. statistical areas in the Washington-Oregon-California
region used to summarize catch and effort data.



Figure 24.--Average incidence of salmon (no. of salmon/t of groundfish) in
the joint venture Pacific whiting fishery off Washington, Oregon,
and California, 1986.
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